Introduction.
Brown adipose tissue (BAT) is the only known tissue whose main function is heat production. BAT is an important site of non-shivering thermogenesis and perhaps of diet-induced thermogenesis. BAT, existing in most mammals where it accounts for 0.5 to 5 % of the body weight, has been well characterized in human newborns (Hull and Hardman, 1970 ; Lean and James, 1983) , but the question of its physiological importance in adult humans is not yet known. BAT contains brown adipocytes characterized by many small multilocular triglyceride droplets and a rare high content of mitochondria with packed cristae. Brown adipocytes are also directly innervated by sympathetic fibres containing noradrenaline.
Thermogenesis in brown adipocytes mainly results from the physiological uncoupling of oxidative phosphorylation. This uncoupling mechanism involves the specific, regulated transport of protons across the inner membrane (see review by Nicholls and Locke, 1984) . The molecular basis for this conductance pathway is a specific 32 000 M r protein called « uncoupling protein » located in the inner mitochondrial membrane (see reviews by Girardier, 1983 ; Nicholls and Locke, 1984 ; Cannon and Nedergaard, 1984 Girardier, 1983 ;  Ricquier and .
In collaboration with J. Seydoux, E. Trimble, F. Assimacopoulos-Jeannet, J. P. Giacobino and L. Girardier, we have studied the BAT of streptozotocindiabetic rats and of those chronically infused with insulin. We found that insulin increased the BAT mass, the metabolic capacity of the tissue, and the concentration of uncoupling protein in BAT mitochondria (Seydoux et al., 1984) . Nevertheless, these effects of insulin on BAT were probably both direct (effects on the tissue) and indirect (via activation of the ventromedial hypothalamic nucleus which, in turn, activates the sympathetic fibres innervating BAT) (see discussion by Ricquier and (Jansky, 1973) , we examined the role of BAT sympathetic innervation in the trophic response of this tissue during the prolonged exposure of rats to cold.
It was first observed that sympathectomy suppressed the major aspects of the trophic response of BAT in the cold-acclimated rats ; there was no increase in DNA, total and mitochondrial protein and the proportion of uncoupling protein, and no alterations in phospholipids . Daily injections of noradrenaline or of isoproterenol for three weeks can induce the growth of BAT, including hyperplasia, increased protein content and cytochrome C oxidase activity (see review by Ricquier and . However, in these conditions, the increase in mitochondrial uncoupling protein was not observed (Desautels and Himms-Hagen, 1979 ; Mory, Ricquier and Hemon, 1980) , suggesting that noradrenaline and sympathetic innervation of BAT were necessary, but not sufficient, to induce the complete development of BAT. Nevertheless, recent investigations, in which noradrenaline was continuously infused to rats through mini-osmotic pumps, showed that the BAT of noradrenaline-infused rats developed in a way similar to that observed in cold-acclimated rats . These 
